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Self-stabilizing wins-in-ground-effect craft 

TEKHN SDP STOCK CO 2003.01.09 2003RU-100793 
(2004.02.27) B60V 1/08 
Novelty: Proposed self-stabilizing wind-in-ground-effect craft is made to canard 
configuration and is provided with hull with horizontal vane rectangular in plan 
installed in hull bow part. Low-aspect : ratio wing with rudder and engine with propeller 
are installed in aft part of hull. At least two engines with propellers are installed on 
horizontal vane for turning relative to horizontal axis. Ratio of area of horizontal vane 
to area of low-aspect-ratio wing is found from equation where S2 is area of horizontal 
vane, SI is area of low-aspect wing, and ratio of arm of horizontal vane to arm of 
low-aspect-ratio wing is found from equation where L2 is arm of horizontal 
s- wane-distance between center of pressure of horizontal vane and center of masses of 
^ wing-in-ground-effect craft; LI is arm of low-aspect-ratio wing - distance between 
center of pressure of low-aspect-ratio wing and center of masses of wing-in-ground- 
effect craft, zone of longitudinal stability being below limits of values of relationships. 
Use: Aircraft industry. 

Advantage: Improved safety of wing-in-ground- effect craft owing to provision of 
longitudinal stability. 2 cl, 3 dwg (Opp Dwg.No.1/1) 
N2004-210657 
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(54) SELF-STABILIZING WjNS-IN-GROUND-EFFECT CRAFT 



(57) Abstract: 

FIELD: aircraft Industry. SUBSTANCE: 
proposed self- stabilizing 

wind-ln-ground-effect craft Is made to 
canard configuration and is provided with 
hull with horizontal vane rectangular in 
plan installed in hull bow pari. 
Low -aspect-ratio wing with rudder and engine 
with propeller are Installed in aft part of 
hull. At least two engines with propellers 
are Installed on horizontal vane' for turning 
relative to horizontal axis. Ratio of area 
of horizontal vane to area of 
low-aspect-ratio wing is found from equation 
s where S 2 Is area 



= O, 2-1,0, 



of horizontal vane, S 1 Is area" of low-aspect 

wing, and ratio of arm of horizontal vane to 
arm of low-aspect-ratlo wing Is found from 



equation 



where 



between center of pressure of horizontal 
vane and center of masses of 
wlng-ln-ground-effect craft; L 1 is arm of 

low-aspect-ratio wing - distance between 
center of pressure of low-aspect-ratio wing 
and center of masses of wlng-ln-ground- 
effect . craft, zone of longitudinal stability 
being below limits of values of relationships 

sT = (0, 5984J.7+0, 59Z371 *L + 
2 Z 

«-0,i38457»E Z >~ A , 

Z 

EFFECT: improved safety of wlng-in-ground- 
effect craft owing to provision of 
longitudinal stability. 2 cl, 3 dwg 
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= 0,59-4,5, 
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(54) CAMOCTAEl4nM3MPyK3mMfiCfl 3KPAHOn/lAH 

(57) PecfrepaT: 

H3o6peTeHkie othocwtch k aBwatiMOHHofi 
T6XHMKB vt KacaeTcn cosAaHM* 
caMocTa6kinn3npyioinnxcq aKpaHonnaHOB. 
CaMOCTa6nnn3npyK)U4HMc« 3KpaHonnaH 
BbjnonHeH no cxgmg "YTKa" w wmb8T c£K33enH>K. B 
nspeflnefl hbcth c^fosennwa ycrraHOBneHo 
ropn30HTanbHoe onepeHne npnMoyronbHofl 
cJx>pMb! b nnaHe. B KopMOBofl Macro <£io3enH>Ka . 
HaxoAHTca Kpwno Manoro y/yinHSHUfl n 
BepTHKaribHoe bnepeHMe c pyneM 
HanpaBneHMa, a TaioKe flBviraTenb c 
ABM>KHTerieM. flo KpatfHePi Mepe, flBa flBuraTensq 
c flBWKWTeriHMM ycTaHosnaHU Ha 

rOpM30HTa/lbHOM OnepeHMH C B03MO>KHOCTbK5 

noBopoTa oth o cuTaribHo ropw30HTanbHofl OCM. 
Othoidbhhb nnoiqaAM ropn30HTanbHoro 
onepGHun k nnou^aAn Kpwna Manoro yoriwHaHUfl 
onpGfleneHo us cooTHOWBHi/in 

— TAB So 
S = S /S = 0,2-1,0, M 2 

2 2 1 

nnomaflb ropn30HTanbHoro onepeHHa; S -j - 
nnou^aAb xpuna Manoro yAnHHBHun, a 
oTHOLUGHkiG nneMa ropW30HTanbHoro onspBHua K 
nneqy Kpuna Manoro yAnHHBHMH onpeA©neHo 

M3 COOTHOIDGHMH 

- r yr _ n „ A K ■ tab L 2 - nneqo 

L = L /L = O , 59—4, 5, 
2 2 1 



ropn30HTanbHoro onepeHna - 3to paccTOHHkie 
Me>KAy ueHTDOM AaBneHMH ropw30HTanbHoro 
onepeHHH m libhtpom Mace aKpaHonnaHa; L 1 - 
nneno Kpyna Manoro yAnnHGHMn - sto 
paccTOflHue Me>Kfly qeHTpoM AaBneHWR Kpwna 
Manoro yAnnHGHun m l(ghtpom Mace 
aKpaHonnaHa, npimeM 30Ha ero npoflonbHofl 

yCTOflHMBOCTM HaXOflMTCH HWKB npGflGriOB 
3H3M GHHM COOTHOUJGHMPI 

S = CO, 598417+0, 592371 *L + 
2 2 

+0,138457 •E 2 >~ A . 

2 

TexHMHecioifi pesynbTaT peann3amiM 

H306pGTGHMa 3aKnfOMa8TCH B nOBWUJGHMH 

6e3onacHocTki aKcnnyarai^viki aKpaHonnaHa 
nyTeM oCGcneMeHUfl ero npoAonbHoB 
ycTO^HUBOCTM. 1 3.n4>-nw, 3 nn. 
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W306p8TBHM6 OTHOCMTCfl K aBUQL^MOHHOfi 
T8XHUK6, B MaCTHOCTM K 

caMocra6nnn3MpoBaHHbiM axpaHonnaHaM. 

H3 aapoflUHaMMKM H3bbctho, mto nepoxofl ot 
oflHoro pe>KHMa MBTaTeribHoro annapaTa k 
Apyrowiy, a TaioKe BoccTaHOBneHMe HapyiueHHofi 
6anaHcvipoBKU ocymecTB/wioTCfl 
flonoriHMTenbHbiMM cwnaMM m MOMem-aMM, 
cosflaBaeMHMM opraHaMM ynpaBnsHHR. B 

COOTB9TCTBMH C 3-TMM ynpaBXlHSMOCTb MO>KHO 
paCCMQTpMBaTb KaK BO3AGMCTBH0, 

npeAHasHaMeHHoa flna nepexofla ot OAHoro 
pa>KHMa nonsTa k flpyrowiy. 3to noHHTwe 

BKXItOMaeT B Ce6fl B03MO>KHOCTb BbjnOJlHBHUn 

MatHBBpa, npoflonbHof^ 6anaHcnpoBKM 
SKpaHonnaHa m BoccTaHOBneHUfl HapytueHHoro 

paBHOBBCMfl npOAOJIbHUX Cklfl VI MOMBHTOB. 

M3 ypoBHfl TexHHKM, HanpuNiap, BenaBHH 
H.H. OKpaHonnaHbi. Jl: CyAOCTpoeHne, 1968, 
H3B8CTHO, mto npodnsMa CTa6nnn3ai^nn (t.©. 
o6ecnaM6HMe ycrowMHBocTM) nBTBTsnbHoro 
annapaTa . B6nnsii aKpaHa paiuaeTcn nn6o 

Bbl&OpOM KOM nOHOBKM , /WOO C nOMOli^bK) 

CMCT8M aBTOMaTMMecKoro ynpaBneHMn. 

B naTSHTe CWA 4442986, kh. B 64 C 21/04, 
244/12.1, ony6n. 17.04.84, npBACTaBnsH 
sKpaHonnaH, BunonHeHHUfl no caMoneTHofi 
cxeMe m MMetoi^Mvi ropusoHTanbHOG onepeHkie 
c obnbwofi oTHocmenbHofl nnomaAbro. 
Mcnonb30BaHMB ropn30HTanbHoro onepsHMR c 
6onbujo« oTHocMTenbHofl nnomaAbio, 
npeBbjiuatoinefl 0,35 nnoi^aAM Kpuna, 
odycxnoBneHo Heo6xoflHMocTbH> ooBcneHeHMH 
ycrroviMMBoro noneTa b6jim3M axpaHa, m 

npHBOflUT K yMBHbWBHHKJ 3tJxJ}©KTklBHOCTM 

Mcnorib30BaHHfl axpaHHoro aqbc^eKTa, 
yBeniiMeHMio Maccu KOHcrpyKUHH w mombhtb 
HHepi4nn aKpaHonnaHa, mto OKa3b)BaeT 
HeraTMBHoe BnnnHwe Ha nsTHO-TSXHHMecKMe 
xapaKTBpucrnKn m ynpaBnaaMOCTb 
sxpaHonnaHa. Hcnonb30BaHne cwctbm 
aBToMaTHMBCKoro ynpaaneHMfl Ha Taxnx 
sKpaHonnaHax cbr38Ho co sHannTenbHUMH 
3Hepro3aTpaTaMM, hbo6xoahmumh pnn 
n paKTMH acKH, 6ecnpepbiBHoro otiuiohohhh 
noBepXHocTsfl, o6ecneMHBaJoinwx 
flBMncfjupoBBHUB Kons6aHnfl aKpaHonnaHa, 
HanpkiMep OTKnoHeHHe pynstf bucotu. KpoMe 
Toro, bbbabhhb cmctbm bbtom aTWMBCKOrO 
ynpaBnsHMfl bbast k 3HaMUTanbHowiy 
yAopowaHVDo ctohmocth aKpaHonnaHa. 

B naTBHTB CUJA 5065833, ten. B 60 V 1/08, 
180/117, ony6n. 19.11.91, npeACTaBHBH 
SKpaHonnaH, coflapwaiuMtf Kpwno, cfcKwenfOK, 
CTa6nnH3aTop, cunoByio ycTaHOBKy, 

BKntoMaJoinyto flBMraTsnb n ra30BuR ABMWHTenb 
hum BOSAyuJHbiv) bhht, oGflyBaioL^Mi^ 
cTa6nnH3aTop v\ pynb bucotw. 06flyB 
ropH30HTanbHoro onapsHMH rasoBofl CTpysPi ot 

ABVDKOTBnH (B03AyUJHOrO BHHTa) flB^CTBHTSnbHO 
HBCKOnbKO nOBblUJaeT yCTO^MHBOCTb 

sxpaHonnaHa y 3KpaHa, nocxonbxy nspss 
rpaHHi^y crpyvi hb npoxoAflT ckocu noToxa, 

HHflyL(MpOBaHHbl8 npHCOeflHHBHHblM BHXpBM 
KpWna, nonO)K6HH6 KOTOpWX B SHaMMTBnbHOfl 

CTBnsHH 3QBHCHT ot BbjcoTbi h yma TaHraxa 
Kpbina, HaxoAnu^arocR b 30H8 abCictbhh 
sKpaHHoro 344)BKTa. OflHaKo ycraHOBKa 
ABM>KMT8n« nofl nocTonHHbiM ymoM K 

ropM30HTajlbHOMy OnBDBHHIO OrpaHMHMBaBT 

bo3Mo>khocth cTa6HnM3aqwH, nocKonbxy c 

M3MBHBHMeM HCTHHHOTO yma 8TB KH Kpbina 

MCTHHHbifl yron aTaKH yMacTKa ropnsoHTanbHoro 
onspBHHW, oCflyBasMoro CTpyen ra3a, 6yflBT 
ocTasaTbCH n paKTHM ecKM nocTOHH hum, hb 

o68CneMHBaK3li|MM HG06X0flHM0e H3MBH8HH8 
BBnMHHHbl nOfl-bBMHOkl CMJlbl TOpH30HTanbHOrO 
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onepBHMn. Hmbhho Ann ywiBHbUJBHHn 
H86naronpMnTHoro BoaflencTBH^ <rrpyn 

flBH>KMT8nn, o6T6KaiOU^6(l rOpH30HT8nbH08 

onepeHMe, Ha ycTOHMHBocTb axpaHonnaHa b 
naTBHTB . CLUA 5065833 npBAnaraeTcn 
ycTaH a bjihb aTb ropn30HTanbH08 onspsHHB nofl 
6onbiunM yrnoM k ocm cTpyM ABVDKHTenn. 

M3B8CTBH naTBHT Pocchm 2097269, MI1K B 
60 V 1/08, npwopi/nreT 21.12.95, ony6nnKOBaH 
27.11.97 r„ b kotodom axpaHonnaH, 
p6anii3yiou4H^ cnoco6 cTa6nnn3ai4nn, 
coabp>kmt Kpbino, cTa6nnH3aTop, ABMraTBnb c 

ABVDKMTBnSM, 8 T8IOK8 r83Or©H8paT0p H 

4>opMHpoBaTenb cTpyH, oco68HHocTb»o flaHHoro 
aKpaHonnaHa rbhrbtch HanHMne b hbm cHCTBivibi 
opHBHTatiwM c}x)pMnpoBaTena CTpyw nofl 
nocroRHHUM yrnoM k ropvisoHTy, b y non h bh ho Pi 
HanpHMsp b bhab npHBo^a HaKnoHa flBVDKMTBnn 

CWIOBOrt yCTaHOBKM. 

CyiUHOCTb flSHHOrO M3b6p8T8HHfl. 

38KnK)M aeTcn b cnsflyioineM: b cbrsh c tbm, mto 
npn non 8TB sxpaHonnaHa b 30hb ab^ctbhr 
axpaHHoro atJx^BKTa m3mbhbhmb yrnoB TaHrawa 
orpaHHMeHO, ropw30HTanbH08 onspBHMe 6yA8T 
npaKTHHBCKM bcb BpeMH HaxoflHTbCH b cipye, 

OpHBHTHpOBaHHOH nOfl nOCTOHHHbJM ymOM K 
ropM30HTy, H npaKTHMBCKH HB 6yfl8T 
nOflB©p>KeHO B03fl8fiCTBMJO -CKOCXJB nOTOKB OT 

npucoeflHHBHHoro BMXpR k Kpwny BKpanonnaHa. 
B pe3ynbT8T8 npM W3M8HBHHH yma T8Hra>Ka 
3KpaHonnaHa, h cneflOBaTsnbHo, yma aTaxn 

Kpbina, 6yflBT M3M6HRTbCH M MCTHHHUH yron 

aTaKH cra6nnM3aTopa h ropn30HTanbHoro 
onspeHHfl hto, no mhbhhjo aBTopa, o6ecnBMHT 
co3AaHne Ha . ropwsoHTaxibHOM onapeHHH 
cTa6MnM3Mpyioinero aapoflHHaMHHBCKoro 

MOMBHTa, MTO M OOBCnBHMT CTa6nnH3ai4HJO T.8. 

ycTo^HMBocTb aKpaHonnaHa b npoflonbHOM 

flBM>K8HMM npM nonBTB B 30HB fle^CTBHH 

BKpaHHoro aq>qbBKTa. 

FlpH BCBX flOCTOHHCTBaX H3B8CTHOrO 

aKpaHonnaHa rnaBHUM ero hbaoctbtkom 

flBnflSTCR Cno>KHOCTb CMCTBMU OpVlBHTaL^MH 

qbopMHpoBaTonn cTpyn nofl nocTOHHHUM yrnoM 
K ropn30HTy. 

Han&bneB 6nH3KHM pbujbhhbm no cbobv^ 

TeXHMMBCKOCi CyiUHOCTH H flOCTMraBMOMy 

p83ynbT8Ty k npGAnaraoMOMy pbujbhvik> 
HBriHBTcn a.c. CCCP 1316170 
CaMocTa6nnH3MpoBaHHU^ 3KpaHonnaH cxomu 
"YTKa", MflK B 60 V 1/08, npnopnT6T 17.07.85 
c rpnqboM Ann cny>ne6Horo nonb30BaHMn. rpnc{> 
Ann cny>Ke6Horo nonb30B8Hnn chht Ha. 
ocHosaHHH npoTOKona 3K qbaKynbTeTa 
TpaHcnopTHUx cpeACTB UpKyrcKoro 

nonnTexHimecKoro MHCTmyra 37 ot 30.06.98 r. 

OopMyna h3o6pbtbhhh ony6nnKosaHa b 
oqbnL{ManbHOM 6K5nneT8H8 PocnaTBHTa. 

CornacHo M3o6p8T8HHK) • 3KpaHonnaH no 
CX8M9 "YTKa" cx>ABpx<MT qbrosBnyoK, 

rOpi430HTanbH08 H BOpTHKanbHOB OnGpBHHB, 

xpuno Manoro yAnnHBHHR, AsviraTBnb c 

ABHXOiTenBM. no MHBHfltO BBTOpOB 

H3o6p8TBHnn, Ann ynywiueHHH xa pa ktb phctvik 
npoAonbHotf ycTOMHHBocTM aKpaHonnaHa 3a 
cmbt yMBHbiueHMfl bpbmbhh Kon66aTsnbHoro 
npoL|8cca npn bo3ab«ctbhm bhbluhhx 

B03MyU^BHH^ np8AnO>K8HO TOpHSOHTanbHOB 

onspBHMe BunonHMTb b bmab Aayx >K8ctko 
C08AHH6HHUX MB>KAy 0060H nocneAOBaTBnbHo 
pacnono>K6HHUX c nspeKpUTMBM BAonb 
npoAonbHovl ocm aKpaHonnaHa Hecymux 
npoq^MnnpoBaHHUx noBspxHOCTeff, a 
ycraHOBOMHWfi yron saAHBVi . HBcymsfl 
nOBSpXHOCTM BunonHKTb 6onbUJB 

ycTaHOBOHHoro yma nspBA.Hefl HBcyms^ 
noBepxHocTM, npw pacnono>keHnn 38AHMX 
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KpoMOK Hecyu^MX noBepxHocrefl b oahoA 

r0pH30HTQnbH0^ nnOCKOCTM. 

K HGflocTaTKBM n3BocTHoro 3KpaHonnaHa 
c/ieayeT othbctvi cneAyiomee: 

- ycTBHOBKa ABofiHoro ropusoHTanbHoro 
onepeHMH b hocoboA MacTW sKpaHonnana 

npWBBfl8T K yBB/lUMOHHKJ B6CB KOH CTpy KLJH H , K 

yMeHbUJ6HM»o noAbeMHofi cunw 

ropusoHTanbHoro onepeHun h k yBeni<meHHK) 
. conpoTMBneHkw, 

yMBHbLLieHHB nOfl>eMHOM CMHW H 

yse/iMHeHne conpoTWBneHUH ropusoHTanbHoro 
onepsHMn npMBBfleT K yMBHbiiJeHMio KanecTBa 
aKpaHonnaHa. 

ycTBHOBKa flBOMHoro °merieBoro B 
ropn30HTajibHoro onepBHua no mhohwo 

BBTOpOB B6ABT K yMGHbLUBHMJO Bp6M6HU 

KonaoaTenbHoro npoqecca, hto Ha Haiu B3rnHA 

npoSnSMBTMHHO. 

3aAanefl npeAnaraeMoro M3o6peTeHnn • 

flBTIHBTCfl nOBblllJBHMB 6e30naCHOCTM 

SKcnnyaTaunn 3KpaHonnaHa 3a chbt 
o6ecn8HeHMfl ero npoAonbHofl ycTofiHMBOcm 

TeXHUMBCKHM. pB3ynbTaTOM pBUJBHMfl 
flBJIflBTCfl nOBbllUBHUB 83 pOflHH 3MHH BCKOrO 
KBHBCTBa H o6BCnSMBHMB yCTOtfHMBOCTM 

3KpaHon/iaHa no cxbmb "yTxa". 

Tbxhmmbckmm ps3ynbTaT AocwaeTcj? tbm, 
hto b caMocTa6nnn3npy)ou4BMCfl sxpaHonnaHB 
no cxbmb "yTKa", coflep>KaineM qbiosenwK b 
nepeflHe^ nacTM KOToporo ycTBHOBjiBHo, 
npaMoyronbHofl qbopMW b nnaHo, 
ropM30HTanbHoe onepeHwe, a B kopmobom 
HacTM cJj>o3erm>Ka Kpbino Manoro yn/iHHeHHH w 
BepTHKa/ibHoe onepeHne c py/ieM 
HanpaBJiBHMn, no Kpaflnefi Mepe, ABa flBwraTenn 
c ABMxarrennMkt ycTaHOBneHbi Ha 

rOpl430HTa/lbHOM OnGpGHUH C B03MO>KHOCTbK) 

noBopoTa oTHOCMTenbHO ropH30HTanbHofl och, 
npn 3Tom QTHOUIQHI1B nnomaAM 
ropvt30HTajibHoro onepeHMH k nnoujaAw Kpwna 
Manoro yAnMHBHun onpeAeneHW us 

COOTHOUJBHMfl 

S = S/S % = 0,2-1,0, 
Z Z 1 



nnomaAb ropiraoHTanbHoro 



tao S 2 - 
onepeHMfl; 

- nnomaAb Kpwna Manoro yAnnHBHun, a. 
othoujbhmb nnsna ropusoHTanbHoro onepeHMfl k 
nneny Kpwna Manoro yAnMHBHwi onpeAeneHW 

M3 COOTHOUJBHMfl 

L = I* /I* = 0, 59-4,5, 

tab L 2 - nneno ropusoHTanbHoro onepeHun 

3TO paCCTOHHMB MB>KAy 4BHTDOM ABBneHMH 

ropusoHTanbHoro onepeHWi w i^bhtdom mbcc 
sicpaHonnaHa; 

L-j - nneno xpwna Manoro yAnnHeHnn 3TO 
paccTOHHMB Me>KAy L^eHTpoM AasneHMfl Kpwna 
Manoro yAnHHBHun v\ ljbhtpom Mace 
3KpaHonnaHa, 

npMMBM 30H3 Bro npOAOnbHOfl yCTOWHWBOCTH 

onpBAensHa M3 hm>khmx npe^enoB 3HaHBHkiB 

COOTHOUJBHMH 

B = <0, 598417+0, 59Z371 +0, J.384B7 •L Z >~ 1 
Z Z Z 

npM 3TOM OTHOCMTenbHOB yAnMHBHMB 

ropusoHTanbHoro onepeHUH MGHbuue 
OTHocnTsnbHoro yAnMHBHun Kpwna Manoro 
yAnnHBHHfl. 

CoOTHOLUBHUn - ^* - ' CBfl3WBa9T 

2 Z 

KOHCTpyicrMBHWe napaMBTpw . 3KpaHonnaHa 
cxbmw "yTKa" m onpBAennBT rpaHMMy sohu 

yCTOMMUBOCTM flaHHOfl KOMnOHOBOMHO^ CXSMb). 
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CpaBHeHMB npaAnarasMoro TBXHMHBCKoro 
Pbiubhuh c npoTOTVinoM noxasbiBaeT, hto oho 
oTnwHBBTCfl ot Hsro: 

- ycTaHOBKofi ABwraTBneM c ABWKurennMM 
Ha ropn30HTanbHOM onspsHnw; 

- ABMraTenn c ab wwnTenHM h ycraHOBneHW c 

BOSMWKHOCTbK) nOBOpOTa OTHOCMTBnbHO 

ropM30HTanbHoPi owi; 

- oTHoiUBHMBM. nnomaAM ropusoHTanbHoro 
onepsHun k nnomaAn Kpwna Manoro yAnnHeHna 

B COOTHOLUBHUM 0,2-1 ; 

- OTHOUiBHUBM nnBMB ropM30HTanbHoro 
onepeHna k nnswy Manoro yAnnHOHMfl b 
coothoujbhmh 0,59-4,5; 

- ucnonb30BaHVi8M 3KpaHonnaHa b 30H6 ero 
npoAonbHofi ycToPNuBocTM, onpeAeneHHO^ 
nonnHOMOM rpaHnqw ycTo^HMBocTvi; 

B M3B8CTHOM' TBXH HM B CKOM peUJeHMH 

noAo6HWX npn3HaKOB hbt, cnoAOBaTonbHO, 
npGA/iaraGMoe peiueHne oTBewaeT Kpurepura 

M306pBT©HMfl ."HOBMSHa*. 

Ann cpaBHeHun npeflnoKeHMfl c ApyrviMM 

M3B9CTHWMH pBUJBHklHMM npOBBABH nOMCK no 

naTBHTHort m HayMHo-TBXHkwacKoPi nwTBpaTypB. 
B npoL^Bcca noncKa BW^Bneno: 

M3BBCTHa ycrraHOBKa ABuraTBns^ c 
ABWKMTBnflMM b HocoBofi HacTM 3KpaHonnaHa 
(cm. naTBHT PocciiM 2097269, Kn, B 60 V 

1/08), HO H9 HSBBCTHa yCTaHOBKB HX H8 

ropn30HTanbHOM onepeHUM b 3KpaHonnaHax 
™na "y-TKa"; 

- us Toro >kb naTBHTa Poccmm 2097269 
npMHMKnnanbHo h3bbctho ncnonb30BaHM9 Ha 
SKpaHonnaHe npMBOAa noBopoTa ra30BWx 

. ABH>KWTGnG^. 

OAHBKO M3 ypOBHH TBXHMKM HB H3BGCTH8 
COBOKynHOCTb Cyii^BCTBGHHWX npM3HaKOB, a 

hmghho: oTHowBHMfl nnou^aAH ropusoHTanbHoro 
onepGHun k nnomaflu xpwna Manoro yAnnHeHna 

C COOTHOQJ6HMBM 0,2-1, OTHOUJBHUfl rtTIBMa 

ropusoHTanbHoro onapGHMW k nnsqy Kpwna 
Manoro yAnnH8HHfl b cooTHoiueHUM 0,59-4,5 n, 
kdomb Toro, ncnonb30BaHHR 3KpaHonnaHa b 
30H8 ero npoAonbHofi ycrro^HBocTW, 
onpsAaneHHofl nonnHOMOM rpaHkmw 

yCTO^MMBOCTM. 

Tbkmm 06pa3OM, ho Ban COBOKynHOCTb 

H3B8CTHWX paHGG npH3H8KOB H BHOBb 
BWflBnQHHWX cyU4GCTB8HHWX OTnklHMTenbHWX 
npM3HaKOB B 3a«Bn8HHOM T8XHMM8CKOM 

pGLUGHMM nosBonneT AocTMMb nocTaBnsHHyK) 

BWUJ8 3BAaHy M T8XHHM8CKMW p83ynbTaT. 

npsAnaraeMoe nsoSpeTenuB noncH«8Tcn 
0nrypaMM. 

Ha cfiMr.1 n3o6pa>KeH sKpaHonnaH, bma 
c6oKy, Ha 4>nr.2 - to me, bha b nnaHe, Ha 
qbnr.3 - rpaqbMK 30HW ycTOMHUBOCTM 
3KpaHonnaHa. 

3KpaHonnaH coctomt M3 4>io3enH>Ka 1 c 
ropMsoHTanbHWM onepQHueM 2 m KpwnoM 
Manoro yAnnHenun 3, sepTMKanbHoro onepeHMfl 
4 c pyneM HanpaBneHkin 5. 

Ha ropM30HTanbHOM onGpeHUM 2 noK83aH 
i^GHTp AasnsHMfl 6, Ha Kpwne Manoro 

yAnHH8HMH 3 - LfBHTp AaBnGHMR 7, a Ha 

4>to3en»Ke - i^eHTp Mace 3KpaHonnaHa 8. B 
napeAHSM MacTM qbK>3en«>Ka 1, Ha 
ropM30HTanbHOM • onepeHUM 2 ycraHOBneHW 
ABMraTenn 9 c abidkmt ennM h 10 c 

B03MO)KHOCTbK) nOBODOTa. 

Kpwno Manoro yAnuHeHwt cna6>KeHo 
saKpwnKaMH 11. noBopoT ABMraTsnsfi 9 
ABkwoiTeh«MM 10 ■'' OTHOcmenbHo 
ropMsoHTanbHoW ocm no3BonRBT HanpaBmb 
noTOK ra3a noA Kpwno Manoro yAnnHBHH« 3 
(ochobhob Kpwno aKpanonnaHa). 3to cosAaeT 
craTHMecKyjo B03AyuJHyio rioAyiiiky Ha 3Tom 
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Kpbme 3, noflo6Hyro CTBTWMBCKofl BoaflyuiHotf 
noflyiuKe Ha annapaTax CB!"I. 3aKpwnKM 11 Ha 
3T0M Kpwne 3 npw stom onymeHbi, hto co3AaeT 
3aMKHyTb)ft Kynon, . oncpWTWfi cnepeflu a^h 
nocrynneHkw ra30Boro noTOKa ot ABM>KWTenfl 10. 
CoaflaBaeMafl BoaflyiuHan noflyaiKa paarpyxtaeT 
3KpaHonnaH h o6nerMa©T ero bwxoa b 
KpeflcepcKMfi pe>KWM noneTa. 
floriMHOM 

S = <0, 688417+0,592371 »L +0 , 138467 •E?>~ 1 , 

z z z 

CBH3UBQQT KOH CTpyKTHBHbJ© napaMBTpbl 

nnou^aAM ropw30HTanbHoro onepeHwa 2 ki 
Kpwna Manoro yflJiMHeHkifl 3 n mx "nnenn" 
L 1 ^ L 2 oTHOcmenbHo qeHTpa Mace 8 TaKMM 

o6pa30M, mto 3KpaHonnaH cxeMW "yTKa" c 

KOHCTpyKTHBHbtMM napaMBTpaMM H8 3TOfi 

KpuBort m Hn>K9 ee (t. o. Genu ohm ne>KaT b 
3ohb ycTofiHMBocrni) Bcerfla ycTO^HUB npw 

B03fl6^CTBHM BH6LUHHX B03MyiH©HHW. KpOM© 

Toro, 3KpaHonnaH cxbm b) "Ytkb" 
caMocTa6nnM3MpyeTCfl b jiothom Anana30He 
cKopocrefi . ot ckodoctm oTpuBa ao 
MaKcuMaribHo^ cKopoctn, nyTeM w3MeHeHWR 
otctohhmh KpunbeB ot 3KpaHa h n3M©H©Hvifl 
yrna TanraHca b 3aBMCMMocTn ot ckopoctm 

ABM)KeHMH, OrpaHUHSHUe 30Hbl ycro$i4HBocTM 
(cjDnr.3) cneBa. npeflenbHWM 3HaweHMGM 
- AMKTyeTCfl caMHM onpeAenenneM 

cxbmw "YTKa". 

npw 3HaweHMM — . - cxeMa "YTKa". 

S <1 



3HaM6Hkie - 

s z = 



- cxeMa "TaHABM" 



(paBHbie nnomaAH Kpwna Manoro yAnnHGHMS n 
ropn30HTanbHoro onepeHHfl). 

npM- 3HaMGHHM — - cxeMa "06paTHafl 

z 

YTKa". 

Mw we paccMaTpMBaeM TonbKO cxeMy 

"yTKa". HHWHHR rpaHMl4a 30HW ycTofimiBocTW ■ 

orpaHUMBHa . ycnoBunMM KOHCTpyxTviBHoro 
coBBpiiiBHCTBa annapaTa n ero kbmbctbom. 

B HacTORU^ee BpeMfl sKpaHonnaH no cxbmb ■ 
■yTKa" npoxoAMT onWTHo-npoMbiujneHHbie 

MCnblTaHMR. 
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4>opMy/ia M3o6peTeHM«: 

1. CaMocTa6nnn3MpyKnnw?icfl sxpanonnaH 
no cxeMa "YTKa", cc-Aepwainwfl qbKXjenflW, b 
nepeAHefl MacTM kotodoto ycTaHOBneHo 
npnMoyronbHofi qbopMW b nnaHe 
ropiiaoHTanbHoe 'onepeHne, a b KopMOBofl 
MacTM qbK>3enn>Ka - xpwno Manoro yAnnHGHMP v\ 
BepTMKaribHoe onepeHne * c pyneM 
HanpaBneHkin, ABuraTenb c ABVDKMTeneM, 
oTnunatounMPica TeM, mto no KpaflHew Mepe abb 
ABuraTenn c ABUHCMTenHMn ycTaHoaneHb) Ha 

rOpH30HTBnbHOM OnepeHHH C B03M0)KH0CTblO 

noBopoia oTHocmenbHO ropH30HTanbHoW ocm, 
npM btom OTHOLU6HH© nnomaAM 
ropM30HTanbHoro onepeHMR k nnoi^aAn Kpwna 
Manoro yAnnHOHMH onpeAeneHo us 

COOTHOUJOHMR 



2 - % a 



nnoiqaAb ropM3OHTanbH0ro 



TAB S2 - 

onepeHun; 

S 1 - nnoujaAb Kpwna Manoro yAnnHBHun, 
a OTHoiueHMB nnena ropkooHTanbHoro 

onepeHVin k nneqy Kpwna Manoro yAnMHeHMfl 

onpeAeneHo m cooTHOUjeHna 



Dt 59 - 4, 5, 



rAe L 2 - nneno ropn30HTanbHoro onepeHun - 
sto paccTOAHne Me>Kfly qeHTpoM AQBneHH« 
ropusoHTanbHoro onepeHun m i^bhtpom Mace 
3KpaHonnaHa; 

L 1 - nneqo Kpwna Manoro yAHMHeHun - sto 
paccTOHHue Me>KAy L^eHTpoM AaBneHkin Kpwna 
Manoro yAnnHeHUR n qeHTpoM Mace 
aKpaHonnaHa, npunew sohb ero npoAonbHoft 

yCTO^HUBOCTM HaXOAMTCfl HVDKB npOflOHOB 

3HaHeHkift cooTHoujeHkifl 



B, 



+ 0, 1384S7 x Zt*)"* . 



(U 59B417 + 0, S92371 x I* 

2. CaMocTa6nnw3MpyK)U4Miicfl sxpaHonnaH 
no n.1, 0TnnM9Knnnficfl tom, mto oTHocMTenbHoe 
yAnnHBHMe ropH30HTanbHoro onepeHMH MeHbtue 
OTHocMTenbHoro yAnnHBHun Kpwna Manoro 

yAnMHBHMH. 
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3om HeycmotNu&ocmu 




=(0,596417 + 0,5992171*1*+ 0,138457*1,7 



0 0,250,5 
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